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  Preparation and application of gold nanoparticles (AuNPs) have become one of research highlights 
in the field of materials, chemistry and physics owing to their unique physical and chemical properties. 
Compared with the traditional physical and chemical methods of synthesizing metal nanomaterials, the 
bioreduction methods based on plants have emerged as cost-effective and environmentally benign 
approaches attract increasing attention. However, compared to the existing chemical methods, shape and 
size control of noble metal nanomaterials have met very limited success due to the complexity and 
diversity of ingredients of plant material though relatively simple synthetic route was demonstrated. Yet, 
the nanoparticles with uniform morphology and size are of great significance in their practical 
applications. Therefore, the morphology and size control during their synthetic process, as well as 
isolation and identification of the nanoparticles have been increasingly significant to expand the 
application of the biosynthesized gold nanoparticles at present. 
Seven plant extracts, including Eriobotrya japonica, Cassia siamea, Lophatheri gracile, Lindernia 
anagallis Pennell, Citru limon, Aleurites moluccana, Cinnamomum japonicum, were used and compared 
for their reductive ability for HAuCl4 in the synthesis of the AuNPs. Using Lindernia anagallis Pennell 
as the target biomass, in this work, we have systematically explored the biosynthesis of AuNPs by 
preparation methods of aqueous extract, reaction time, reaction temperature, the concentration of 
HAuCl4, the addition of CTAB and other factors. The results showed that in addition to the plant extract 
methods affect the morphology and the reduction rate of AuNPs, reaction time also had a great effect on 
the morphology of the AuNPs and the conversion of HAuCl4. Besides, elevating the reaction 
temperature led to increase and then decrease of average particle size of spherical AuNPs. The 
conversion of HAuCl4 was inversely proportional to its initial concentration. And increasing the HAuCl4 
concentration would result in the instability of the gold sol. CTAB played the role of protective agents 
and well-dispersed AuNPs with smaller sizes could be obtained by adjusting the amount and addition 
sequence of CTAB. 
Further, spherical and triangular flakes of the AuNPs that were prepared by reduction with 
Lophatheri gracile or Lindernia anagallis Pennell could be separated by conventional separation 
methods. And the influence of rotating speed and pentanol/water ratio on the separation was 















between the surface Plasmon resonance intensity of the spherical and triangular AuNPs, indicating that 
the proportion of the spherical nanoparticles increased and the two types of the AuNPs could be well 
separated according to their morphology. Moreover, the separation of the nanoparticles in the 
precipitate after centrifuging and redispering was studied. To some extent, the proportion of the 
spherical nanoparticles in the supernate increased when the pentanol /water ratio of 1:4 and higher 
centrifugation speed were adopted. 
Membrane separation technology shows some potential in the separation and purification of 
water-soluble NPs because of its low energy consumption, no pollution, simple operation, etc. In this 
work, the micro-filtration membrane was used to separate Au NPs with different sizes. During the 
experiment, the influence factors including mixing time, operating pressure and some others on the 
effect of separation were examined. UV-visible spectroscopy and scanning electron microscopy (SEM) 
analysis show that, stirring 30min at low pressure, the separation of different sizes Au NPs could be 
attained when the plant extract/HAuCl4 ratio (volume ratio) was 4:1. 
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当颗粒尺寸减小到 20 nm 以下时，由于粒子的磁畴由多畴变为单畴，矫顽力可增加 1000 倍，














































































催化剂的活性和选择性具有决定性的作用，例如对于 CO 低温氧化反应，负载在 TiO2 等金属
氧化物上的金催化剂比负载在 SiO2 上的活性高很多；对于丙烯环氧化反应，只有负载在 TiO2
或者钛硅分子筛上的金催化剂才能选择性生成环氧丙烷，而负载在其它载体上的金催化剂只























































小，当其浓度大于 10-2 mol/m3，能形成稳定的金纳米粒子；直径大于 5 nm 的金纳米粒子可用






为保护试剂和还原剂制备了 10-100 nm 的金纳米微粒[11]。己报道在 PVP 作保护剂的水溶液中，
用草酸还原 HAuCl4，成功制备出了粒径为 20-30 nm 高分散的金纳米颗粒
[12]。高丽珍[13]用
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